Tap chi Khoa hoc va Céng nghé bién T10 (2010). $63.Tr33-52

HIEN TRANG CHAT LUQNG TRAM TiCH TANG MAT
VUNG VEN BO HAI PHONG

PANG HOAI NHON, NGUYEN THI KIM ANH, TRAN PUC THANH,
NGUYEN MAI LUU, HOANG THI CHIEN

Vién Tai nguyén va Moi truomng bién

Tém tit: Hién trang chdt lwong tram tich ven bo Hdi Phong duoc danh gid thong qua
cdc thong s6 dinh dwng (Nis, Pts, Sts, Che), kim loai ndng (Cu, Pb, Zn, Cd, As, Hg), héa chat
bao vé thuc vdt co clo (lindan, aldrin, 4,4-DDD, endrin, 4,4-DDT, diedrin, 4,4-DDE), déu mé

va cyanud.

Ham luwomg Nits trong tram tich dao déng trong khodng 155,46 - 2182,52 mg/kg, tuong
tw véi Pts trong khodng 23,08 - 647,98 mg/kg, Sts trong khodng 14,89 - 4152,82 mg/kg, Che
trong khodng 26,40 - 2793,53 mg/kg. Ham luong cia cdc chdt é nhiém: cyanua dao déng
trong khoang 0,06 - 0,22 mg/kg, tuong tir dau-mé trong khodang 20,57 - 718,52 mg/lkg, Cu
trong khodng 20,97 - 115,53 mg/kg, Pb trong khoang 31,45 - 125,18 mg/kg, Zn trong khodng
47,47 - 225,29 mg/kg, Cd trong khoang 0,05 - 0.78 mg/kg, As trong khodng 0,27 - 2,10 mg/kg,
Hg trong khodng 0,09 - 0,57 mgrkg, lindan trong khodng 0,08 - 0,33 ug/kg, aldrin trong
khodng 0,03 - 11,07 ug/kg, 4,4-DDD trong khodng 0,12 - 8,75 ug/kg, endrin trong khoang
0,03 - 572 ug/kg, 4,4-DDT trong khoang 0,09 - 4,96 ug/kg, diedrin trong khoang 0,08 - 20,99
ug'kg, 4,4-DDE trong khodng 0,06 - 3,10 ug/kg.

Chat lupng tram tich ven bo Hai Phong dd bi 6 nhiém biéu hién qua kim loai ndng, héa
chat bdo vé thuc vit. Cac chdt é nhiém trong tram tich ¢6 ham lugng cao vugt ngudng tiéu
chudn la yéu 16 c6 nguy co tiém dn gdy anh huong dén cac hé sinh thai ven bo Hai Phong va
surc khée cua con nguo.

1.MO DAU

Chat luong tram tich (sediment quality) 12 mot trong nhitng chi tiéu dé danh gia chat
lrong mdi truong, dé dua ra dugc bé tiéu chuin cho viée so sanh dé danh gi4 chét luong
doi hoi rat nhiéu nhimg nghién ciru déi véi timg thong s6, c6 mot sé chit da cé nhimg
ngudng an toan déi véi nd trong méi truong, hon nita van dé nay khéng phai nudc nao
ciing c6 thé dua ra dugce ngudng tiéu chuén cho riéng minh, hién nay trén Thé gi6i c6 mot
s6 nudc di dua ra cac chi tiéu cho riéng minh nhu My (NOAA - National Oceanic and
Atmospheric Administation), Canada (Canadian environmental quality guidelines), Uc
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(Handbook for sediment quality assessment)... Tuy_vay dbi véi Viét Nam chua cé bo chi
tiéu vé chit lugng tram tich noi chung va bo tidu chuan cua tram tich bién noi riéng nén
chiing toi sir dung cac bd tiéu chudn clia cac nudce hién co nham so sanh va danh gia chat
luong tram tich ven bd, mot sd cac chit chwua 6 dé tieu chudn, dé so sanh nhu cac yéu td
dinh dudng, cyanua.

Chéat luong trim tich ven bd 12 mot trong nhimg yéu té can dwoc quan tric trong méi
truomg bién boi nhitng anh hudng clia con ngudi dén moi truomg ngay cang ting gdy ra su
suy giam chat luong moi truong, 1am mit di nhimg gia tri da dang cta hé sinh thai bién.
M&i trudng tram tich 12 noi ¢6 kha nang luu giit cac chat 6 nhiém trong minh va c6 sy tich
tu theo thoi gian va khong gian dic biét 1a déi véi cac chat 6 nhiém bén. Cling véi cac méi
truomg nude va khong khi, méi trudng tram tich 13 co s& cho viéc hinh thanh va phat trién
cac hé sinh thai, néu chat lugng cta trdm tich bi suy giam co thé tac dong dén cac sinh vt
cu tru & trong do.

Ngay nay khi ma cac hoat dong cla con ngudi dién ra manh mé thi viéc tac dong
qua lai 1a phan (mg day truyén kéo theo anh hudng dén nhiéu déi twong sinh vat trong hé
sinh thai. Ven bo Hai Phong phan bé phong phu cac hé sinh thai gdm hé sinh thai dim
nuéi, hé sinh thai ning ngdp man, hé sinh thai ran san ho, hé sinh thai bai triéu mém, bai
tridu cimg va dat ngap nude thuong xuyén. D6 14 nhimg hé sinh thai gidu tai nguyén mang
lai nhiéu gia tri cho Thanh phé Hai Phong, cac hé sinh thai nay dang c¢6 nguy co suy giam
bdi nhitng téc dong cua con ngudi gay ra do cac chét 6 nhidm trong méi trudng.

Chét luong tram tich dugc nghién ctru ciru kha som bdi Nguyén Puac Cu (1991), tai
liéu nay quan tam dén cac nguyén t6 dinh dudng dic biét cac dang ton tai cla luu huynh.
Sau nay cac nghién ciru cia Tran Ptc Thanh, Nguyén Thi Phuong Hoa, Cao Thi Thu
Trang va nnk, 2008; Thanh Tran Duc va nnk, 2004 d4 quan tdm nhiéu dén chét luong méi
trudng tram tich d phan anh day du hon cac chét 6 nhidm trong trdm tich. Kim loai ning
dugc dé cap boi Piang Hoai Nhon va nnk., 2009 da chi ra mét s cac kim loai phan bd
xung quanh dédo Cat Ba da vuot qua ngudng tiéu chudn chat luong cho phép.

II. TAI LIEU VA PHUONG PHAP

1. Tai liéu

Tai liéu trinh bay trong bai bio nay 1a két qua nghién clru ctia nhiéu dé tai do Vién
Tai nguyén va Méi truong bién thuc hién tir naim 2004 cho dén nay. Mot sé dé taj da két
thiic, mot sb dé tai con dang thuc hién duogc liét ké dudi day:



Dé tai "Quy hoach téng thé cac khu bao ton bién thanh phd Hai Phong dén nim
2020".

Be tai "Dénh gi4 tinh trang 6 nhiém va suy thoai moi trudng khu vyc cura song Cam-
Bach Pang va dé xuét cac giai phap bao vé".

Deé tai cAp co s& Phong Sinh thai tai nguyén thuc vat 2007 - 2008: "Budc dau nghién
ctru mét s6 dic diém sinh hoc, sinh thai cua cay ban chua".

Dé tai: "Lap luan chimg khoa hoc k thust v& md hinh quan 1y tdng hop va phat
trién bén vitng dai ven bd Tay vinh Bic bo".

Dé tai: "Diéu tra co ban va danh gi4 tai nguyén vi thé, ky quan sinh thai, dia chét
viing bién va cac dao Viét Nam".

Dé tai: “Danh gi4 hién trang méi trudng va xac dinh céc vin dé wu tién phuc vu
quan 1y tong hop viing bd bién Hai Phong”.
2. Phwrong phap diéu tra khao sat
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Hinh 1: So db cac tram khao sat ven bo Hai Phong
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Céc tram khao sat clia cac dé tai duoc tién hanh trén viing ven bo & do sdu tir by dén
25 m nude. Cac tram thu mau duoc xac dinh vj tri béng GPS - Grammin 126 géc toa do
WGS - 84 sau d6 chuyén d6i qua hé toa do VN2000, vi tri céc tram nhu hinh 1.

Céc mau cho cac phén tich chi tiéu dia hoa va cac chit 6 nhiém thu duoc ngoai hién
truomg duge bao quan ¢ nhiet do 2 - 4°C cho dén khi vé_ph(‘)ng thi nghiém.

3. Phuong phap phén tich trong phong thi nghiéin

Trong phong thi nghiém mau tram tich duoc phén tich cic chi tiéu nito tong sb
(Nts), phét pho tdng sé (Pts), luu huynh tong sé (Sts), carbon hiru co (Che), dau-md, hoa
chit bao-vé thuc vat, cyanua theo sach huéng dan "SH tay quan tric va phén tich méi
trudmg bién" (Luu Vin Diéu, Nguyén Dic Cy, DS Cong Thung, 2002) va kim loai nang.

Phuong phap phén tich Nts: phén tich theo phuong phép Kjendhal, cho axit HSOq4
dic vao mau trdm tich va pha mAu bang bép cach cat, sau do sir dung binh chiét Kjendhal
dua nito cac dang vé NH*. Sir dung thudc thir Nessler tao mau va so mau bang may
quang pho.

Phuong phap phan tich Pts: Su dung axit HNO; déc hoa tan cac dang P trong tram
tich bing cach dun nong dudi bép cach cat. St dung mudi molipden dé lam thudc thir tao
mau, rdi so mau bang may quang pho.

Phuong phép phan tich Sts: phén tich bing phuong phap phan tich khéi luong. Sir
dung axit HNO; pha mau tram tich dua c4c dang luu huynh vé dang SO,” cua cac mudi
tan, sau d6 14y mot luong mau di duoc pha cho vao BaCl, du cho dén khi thdy mau co két
tiia BaSOy loc két tiia ndy va can, tinh toan luong Sts qua khéi luong BaSO, két tiia.

Phuong phap phan tich Che: Oxi hoa Che trong miu trdm tich bang kali bicromat
(K»Cr,0-) du da biét trude ndng do, luong K,Cr,07 du duge chuin db nguoc bang mudi
Mohr dé biét dugc luong K,Cr,O; da tiéu thu 6xi hda Che ¢o trong trdm tich.Phuong phap
phén tich ddu-m&: can 50 - 100 g mau rdi thém 250 ml n-Hexan dé qua dém, sau d6 chiét
rit bang phéu chiét thém 2 14n nita, dam bao rang diu md trong mau diu duge chiét hét.
St dung Na,SO, khan dé hat nuéc co & trong mau, dung dich chiét dem sdy kho & 60-70°
C. Sau d6 can khéi lugng dau-m& tir mau dem chiét.

Phuong phép phén tich cyanua: can 10 g tram tich uét, thém 50 ml H2SO4 dac nong
vao b chung cit hdi lwu dao nguge. Lugng cyanua trong mau tram tich s& thoat ra trong
moi trudng axit bay hoi qua éng qua sinh han ndi véi éng dung 10 ml dung dich NaOH
0,IN. Cyanua thoat ra dugc hip phu bai NaOH duoc dinh mirc 40 ml va so mau véi thude
thir pyridin/ axit barbituric tai buéc séng 582 nm trén may quang phé.
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Phuong phap phan tich kim loai: Can 0,5 g trAm tich cho vao binh tam giac 100 ml
¢d nat nham, thém vao 5 ml H,0; 30% va 10 ml HNO; 8 N sir dung 6ng hoan luu lam mat
béng khong khi (Vigreux Refux) nhim chanh mat cac nguyén t6 dé bay hoi nhu As. Hg,
Se... PBun trén bép pha méu (Hot plate) & 120°C trong 2 git, dé ngudi va loc qua gidy
0,45um, c¢b dinh mau dén 100 m! rdi dem phén tich trén may quang phd hap phu nguyén
tr (ASS). Céc kim loai Cu, Pb, Zn, Cd str dung k¥ thuat phan tich ngon Itra. Riéng phan
tich Hg va As sir dung k¥ thuét hydrit hoa (Hydride Generation).

Phuong phéap phén tich hoa chét bao vé thuc vat: 1iy 20g mau sir dung dung moi n-
hexan va soxhlet chiét rat cac hoa chit bao vé thuc vat trong trdm tich duéi bép pha mau
trong 8h, mau sau khi chiét duoc 1am giau sau do6 loai bo cac chat gy can tré rdi dem
phén tich trén may séc ky khi.

III. KET QUA NGHIEN CUU

1. Dinh dudng trong trim tich
Nito téng sé

Ham luong Nts trong trAm tich dao dong trong khoang 155,46 - 2182,52 mg/kg,
trung binh toan ving 1028,84 mg/kg. Cac khu vuc ¢6 ham lugng Nts cao la ving bai triéu
gén bd nhu Binh Vi, Phu Long va b6 Son ¢6 ham luong 16m hon 1500,00 mg/kg (hinh 2).
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Hinh 2: Phan b ham lugng Nts trong tram tich tang mat ven by Hai Phong
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Phét pho tong sé

Ham lugng Pts trohg tram tich dao dong trong khoang 23.08 - 647,98 mg/kg. trung
binh 14 271,73 mg/kg. M6t s khu vuc c6 ham lugng Pts cao hon 500 mg/kg phan bo & bai
triéu Bang La — Pai Hop, xung quanh dao Cé4t Ba (hinh 3).
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Hinh 3: Phan b ham lugng Pts trong tram tich ting mat ven bo Hai Phong

Cac bon hiru co

Ham lugng Che trong trAm tich dao déng trong khoang 26,40 - 2793,53 mg/kg,
trung binh toén ving la 610,90 mg/kg. Ham luong Che cao nhat phan bd & ving cira séng
Vian Uc, Phu Long trong c4c tham rimg ngap man véi ham luong 16n hon 2000,00 mg/kg
(hinh 4).

Luwu huynh tong so

Ham luong Sts trong tram tich ven bd dao déng trong khoang 14,89 - 415282
mg/kg, trung binh toan ving 1a 969,64 mg/kg. Ham luong Sts cao tap trung & phan Péng
Nam Cat Ba, Cat Hai (hinh 5), cac khu vuc khac ¢6 ham luong Sts nho hon.
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Hinh 4: Phan bb ham luong Che trong trim tich ting mat ven b Hai Phong
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Hinh 5: Phan b ham luong Sts trong tram tich ting mat ven bo Hai Phong
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2. Céc chét 6 nhiém trong trim tich
Cyanua

Ham luong cyanua trong trdm tich dao dong t_fdng khoang 0,06 - 0,22 mg/kg, trung
binh toan vung 1a 0,11 mg/kg. So vai cac ving ven bod ciia Hai Phong thi Cat Ba c6 nhiéu
diém ¢6 ham luong cyanua cao hon khu vic Pinh Vii (hinh 6).
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Hinh 6: Phan b ham luong cyanua trong trim tich ting mat ven bo Hai Phong

Dau-mé

Ham luong ddu-md trong trdm tich dao déng trong khoang 20,57 - 718,52 mg/kg,
trung binh toan vung 102,67 mg/kg. Cac khu vuc ¢6 ham lugng dau-md cao 1a nhirg khu
vuc hoat dong tau thuyén nhiéu nhu cang Cat Ba, bén pha Got, ham luong dau-mo vuot
qua ham lugng 500,00 mg/kg (hinh 7).
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Hinh 7: Phan bb ham luong didu-mé trong tram tich ting mat ven bo Hai Phong

Kim loai nang

Poéng (Cu): Bong la kim loai nang ton tai phd bién trong trdm tich ting mit ven by
Hai Phong, ham luong Cu dao dong trong khoang 20,97 - 115,53 mg/kg, trung binh toan
ving 51,79 mg/kg. T4t ca cac tram ven bd Hai Phong c6 ham lugng Cu vuot qua nguéng
TEL (18 70 mg/kg), d6i chd c6 tram dd vuot qua ngudng PEL (108,00 mg/kg) déu nam o
phéan gan cira séng Van Uc (hinh 8).

Chi (Pb): Ham lugng Pb trong tram tich dao dong trong khoang 31,45 - 125,18
mg/kg, trung binh toan ving 13 63,22 mg/kg. Ham lugng Pb tai tat ca cac tram déu vurot
ngudng TEL (30,20 mg/kg) tir 1 dén 4 lan, mot sd tram vuot ngudng PEL (112 mg/kg)
(hinh 9).
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Hinh 8: Phan bd ham

luong Cu trong tram tich ting mat ven bo Hai Phong
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Hinh 9: Phan b6 ham

luong Pb trong tram tich tang mat ven bo Hai Phong
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Hinh 10: Phan bd ham luong Zn trong trdm tich ting mat ven bo Hai Phong
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Hinh 11:

Phan bd ham luong Cd trong tram tich ti”mg mét ven bo Hai Phong
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Kém (Zn): Ham lugng Zn trong trdm tich dao dong trong khoang 47,47 - 225.29
mg/kg, trung binh toan ving la 140,43 mg/kg. Ham lugng Zn cao tap trung ¢ vung cua
song Bach Déng, ph:?m béng Nam dao Cat Ba, vung ctra séng Vin Uc (hinh 10). Hau hét
cac tram déu vuot qua ngudng TEL, tuy vay chua c6 diém nao vuot ngudng PEL (272,00
mg/kg).

Cadimi (Cd): Ham luong Cd trong tram tich dao déng trong khoang 0,05 - 0,78
mg/kg, trung binh toan vung la 0,34 mg/kg. Ham luong Cd vuot ngudng TEL (0,68
mg/kg) chi xuét hién trong viing cira séng Bach Dang véi 3 tram, cac tram con lai ¢6 ham
lugng nhéd hon ngudng TEL (hinh 11).

Asen: Ham luong As trong tram tich dao dong trong khoang 0,27 - 2,10 mg/kg,
trung binh toan vung la 1,16 mg/kg. Céc tram gan bo ¢6 ham lugng As cao hon céc tram
xa bo (hinh 12). So sanh véi tiéu chuin cia Canada vé chét luong tram tich thi ham luong
As thap hon ngudng TEL (7,60 mg/kg) tir 3 dén 6 lan.

Thiiy ngén: Ham luong Hg trong trAm tich dao dong trong khoang 0,09 - 0,57
mg/kg, ham luong trung binh toan ving 1a 0,22 mg/kg (hinh 13). Hiu hét cac tram déu ¢6
ham luong Hg vuot ngudng TEL (0,13 mg/kg), tuy vdy chua c6 tram nao vugt ngudng
PEL (0,70 mg/kg).
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Hinh 12: Phan bd ham luong As trong tram tich tang mat ven bo Hai Phong
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Hinh 13: Phan bé ham luong Hg trong tram tich tng mit ven bo Hai Phong

Héa chit bio vé thue vit

Lindan: Ham lugng lindan trong tram tich dao dong trong khoang 0,08 - 0,33 pg/kg,
trung binh toan vung la 0,17 pg/kg (hinh 14). Cac khu vuc cé ham luong lindan cao
thuong tép trung & ven bo trong cac sdng noi ma cé hoat hoat dong canh tac ndng nghi€p
gan do.

Aldrin: Ham lugng aldrin trong tram tich dao déng trong khoang 0,03 - 11,07 pug/kg,
trung binh toan ving 1a 0,95 pg/kg. Ham lugng aldrin cao nhat tap trung trong cac bai
triéu noi phan bd cta hé sinh thai rimg ngap man Phu Long (hinh 15).

4,4-DDD: Ham lugng 4,4-DDD dao dong trong khoang 0,12 - 8,75 ug/kg, trung binh
toan ving 1a 3,29 pg/kg. Hau hét cac ving ven bo Hai Phong déu ¢é ham lugng 4,4-DDD
cao vuot ngudng TEL (1,22 pg/kg). Cac diém ¢6 ham luong 4,4-DDD thép tap trung ¢ khu
vuc quanh dao Cat Ba (hinh 16). Vugt ngudng PEL (7,82 ng/kg) chi cé mot tram.

Endrin: Ham lugng endrin trong tram tich dao dong trong khoang 0,70 - 5,72 pg/kg,
trung binh 1a 2,21 pg/kg. Cac khu vuc ¢6 ham lugng endrin cao nam & ven bo Thiy
Nguyén, Cat Ba va long sdng Cam (hinh 17).
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Hinh 14: Phan b6 ham lugng lindan trong trdm tich ting mat ven bd Hai Phong
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Hinh 15: Phén b6 ham lugng aldrin trong trdm tich tng mat ven bd Hai Phong
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Hinh 16: Phan bé ham luong 4,4-DDD trong tram tich téng mat ven bo Hai Ph
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Hinh 17: Phan bé ham lwong endrin trong tridm tich téng mat ven bo Hai Phong
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4,4-DDT: Ham luong 4,4-DDT trong trdm tich dao dong trong khoang 0,09 - 4,96
ng/kg, trung binh toan vung 1a 0,91 pg/kg (hinh 18). So véi tiéu chuin chit luong trdm
tich Canada thi céc tram hau hét 1a nhé hon ngudng TEL (1,19 pg/kg), co tir 1 dén 2 tram
vuot ngudng TEL va PEL (4,77 pg/kg).

Diedrin: Ham lugng diedrin trong trdm tich dao dong trong khoang 0,08 - 21,00
ng/kg, trung binh toan ving 1a 2,48 pg/kg. Mot sb tram c¢6 ham luong diedrin cao tép
trung quanh dao Cét Ba déu vuot qua ngudng TEL (0,72 ug/kg) va PEL (4,30 pg/kg). Cac
khu viurc khac c¢6 ham lugng diedrin nho hon ngudng TEL (hinh 19).
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Hinh 18: Phan b5 ham lugng 4,4-DDT trong trim tich tAng mét ven bd Hai Phong

4,4 - DDE: Ham lugng 4,4-DDE trong tram tich dao déng trong khoang 0,06 - 3,10
ng/kg, trung binh toan ving la 0,88 pg/kg. Ham luong 4,4-DDE cao hon ngudng TEL (2,0
pg/kg) chi ¢6 2 tram & Cat Ba va trong long song Cam (hinh 20).
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Hinh 19: Phan bd ham lugng diedrin trong tram tich ting mat ven bé Hai Phong
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Hinh 20. Phan bé ham luong 4,4-DDE trong tram tich tﬁng mat ven bo Hai Phong
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IV.KET LUAN

Cac nguyén t6 dinh dudng trong trim tich c6 ham lugng cao thuong xut hién gin
bos chiu nhiéu anh hudng cia tham thyuc vat, thanh phan do hat trim tich, cac dong vat chat
thai ra do cac hoat déng nhan sinh tac déng vao diéu nay ciling la nguyén nhan dan dén
hoat dong khuéch tan trd lai moi trudng nuéde lam nguy co ra ting ham luong cac chat
dinh dudng tao didu kién cho cc qua trinh phi dudng phat trién gay nguy hai dén moi
truong.

Déu trong tram tich ¢ ham lugng cao cuc b tai cac bén pha va cang do nguyén
nhan tir hoat dong giao thong thily tac dong vao. Céac kim loai ning ¢6 ham lugng cao hau
hét da vuot quéa nguong TEL gém Cu, Pb, Zn, Cd, Hg, ngoai trir As c6 ham luong thép
hon ngudng TEL.

Mot sé diém c6 ham lwong cac hoa chét bao vé thuc vt co ham luong cao cuc bd la
do hoat dong canh tac nong nghiép anh hudng dén tram tich trong dai ven b, mot sb diém
d3 vuot ngudng gidi han cho phép nhu DDT, DDD, diedrin.

Chét luong trim tich ven bd Hai Phong da bi 6 nhiém biéu hién qua kim loai ning
va cac hoa chit bao vé thuc vat co clo, cac chit & nhiém trong tram tich c6 ham lugng cao
14 nhitng nguy co tiém 4n tac dong tac dong dén cac hé sinh thai ven by Hai Phong va siic
khoe cta con ngudi.
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STATUS QUALITY OF SURFACE SEDIMENT IN HAT PHONG COASTAL AREA

DANG HOAI NHON, NGUYEN THI KIM ANH, TRAN DUC THANH,
NGUYEN MAI LUU, HOANG THI CHIEN

Summary: Status quality surface sediment in the Hai Phong coastal area had been
carried out studying nutrient (Nroa, Prowt, Stowa, Corganic)r heavy metals (Cu, Pb, Zn, Cd, 4s,
Hg), pesticide ( lindan, aldrin, 4,4-DDD, endrin, 4,4-DDT, diedrin, 4,4-DDE), oil-grease and
cyanide.

The concentrations of nutrient were included: Ny, was in a ranged 155.46 - 2182.52
mg/kg, similar with P, in a ranged 23.08 - 647.98 mg/kg, Stom in a ranged 14.89 - 4152.82
mg/kg and Corganic in a ranged 26.40 - 2793.53 mg/kg. The concentration of pollutants were
included: cyanide was in a ranged 0.06 - 0.22 mg/kg, similar with oil — grease in a ranged
20.57 - 718.52 mglkg, Cu in a ranged 20.97 - 115.53 mg/kg, Pb in a ranged 31.45 - 125.18
mg/kg, Zn in a ranged 47.47 - 225.29 mg/kg, Cd in a ranged 0.05 - 0.78 mg/kg, As in a ranged
0.27 - 2.10 mg/kg, Hg in a ranged 0.09 - 0.57 mg/kg, lindan in a ranged 0.08 - 0.33 ug/kg,
aldrin in a ranged 0.03 - 11.07 ug/kg, 4,4-DDD in a ranged 0.12 - 8.75 ug/kg, endrin in a
ranged 0.70 - 5.72 ug/kg, 4,4-DDT in a ranged 0.09 - 4.96 ug/kg, diedrin in a ranged 0.08 —
21.00 ug/kg, 4,4-DDE in a ranged 0.06 - 3.10 ug/kg.

Sediment quality in Hai Phong coastal area have polluted and manifested themsevels
by heavy metals and pesticides. The pollutants in surface sediments were high concentration
over standards to be factors impact to coastal ecosystems and health of human.

Ngay nhdn bai: 07 - 5 - 2010
Nguwoi nhan xét: PGS. TS. Nguyén Dich Dy
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